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Introduction

m AADL: Architecture Analysis & Design Language
 Domain Specific Modeling Language (DSML) for High-Integrity (HI) systems
e Design software + hardware components
e Each component has a semantic, a textual and a graphical representation
 AADL extension refine the semantics of an AADL application model

- Property sets: non-functional properties (thread’s period), structured values (strings)

- Annexes: error modeling annex, behavior annex

m Several tools to design HI systems with AADL: academic / industrial

OSATE2 reference toolset to process AADL models (AADL meta-model)

Cheddar for schedulability analysis,

Ocarina for code generation

Topcased (Airbus), Taste (ESA), STOOD (Ellidiss), ADELE...
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iﬁml OSATE2: the AADL reference-toolset

m OSATE2: The Open-Source AADL Tool Environment

* Set of Eclipse-based plug-ins for front-end processing of AADL Models
e Support the AADLv2
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iﬁml OSATEZ2: annexes and sub-languages integration

m Sub-languages in AADL L
e Used to extend AADL model by integrating £ NamedElement
complex structures
e Standardized and published as AADL annex Z}
) . (5 PackageSection ownedAnnexLibrary | [£] AnnexLibrary
- Error modeling annex: error modeling sub-language =
to define error states and fault propagation P 4
- Behavior annex: several sub-languages to model {5 DefaultAnnexLibrary
detailed component behavior as a state machine © sourceText : EString
m Sub-langage support in Osate2 E ModalElement
» AADL meta-model provides two abstract UML _~~
classes extended by the sub-language meta- 4
model [ Classifier | ownedAnnexSubclause i ] AnnexSubclause
e Osate2 Annex plug-in implements a registry for gt
sub-language processing: parser, name 4
resolver. .. [ DefaultAnnexSubclause
. . O so Text : EStri
= The core-language processing invokes the SR T
annex specific functionnalities needed
AADL-BA AADL meta-model fragment
[ invokes_ >

parser
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il Z 81 AADL Behavior Annex (AADL-BA)

m Specifies a behavior model for each | thread Receiver

features

AADL component Data Sink : in event data port dt;
Shared_Data : requires data access sd;
properties
. . Dispatch Protocol => Sporadic;
m Defines five sub-languages end Receiver;
» A state/transition automaton language | thread implementation Receiver.impl
. . calls
° A thread d’spatCh behaV|Or Ianguage toCall: { doUpdate : subprogram Shared Data.Update; };
» . annex behavior specification {**
A component interaction language variables
» A behavior action language lastvalue: dt;
states
* A behavior expression specification stInit: initial state;
stExec: complete final state;
transitions
[fm———mm—m e — — — = — — — - stInit_Exec: stInit -[ ]-> stExec { lastValue := 0 }}
_ Receiver sporadic thread StExec_Exec: stExec —[on dispatch Data Sink]-> stExec
Data_Sl> -~ dispatch® / { lastvalue := lastValue + Data_ Sink;
Sa. ll doUpdate! (lastValue); };
ll lastValue := / *}
astvalue = | end Receiver.impl;

lastValue + Data_Sink

doUpdate!(lastValue)

s

Shared_Data.Update

lastValue := 0
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ﬁﬁml AADL Behavior Annex front-end plug-in

m Objectives:
* Provides an AADL-BA meta-model compliant with the AADL meta-model
* \Verifies syntactic and legality rules defined in the behavior annex standard
* \Verifies relevant semantic rules
* Verifies the consistency with the AADL application model
e Builds an AADL-BA tree integrated to the core language tree
= Allows/eases the integration of analysis back-end and analysis tool

f \ —» workflow
SDK ----p> compliant
AADL-BA Metamodel (EMF) B ,
= ~ A ® —Q— extension
| | | C
AADL-BA Parser | K ®
specifications 1 | AADL-BA —> | AAXL2-BA | —> |Analyzers —» II\EI
D AADLBA UNPARSER
S (AAXL2-BAtoAADL-BA)
\AADL-BA FRONTEND 7

AADL-BA plug-in architecture
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ﬁﬁmi AADL-BA meta-model specification

m Asingle AADL-BA meta-model specified using EMF

m The top-level BehaviorAnnex object extends the abstract
AADL AnnexSubclause object

m Mapping specification:

* R1: Behavior concepts with strong semantics and concrete textual
representation (e.g, a BNF) are mapped to meta-model EClass
(e.g. a java class)

e R2: Behavior concepts with weak or no semantic but used to clarify
the concept hierarchy are mapped to abstract EClass

* R3: Behavior concepts belonging to the same family are mapped
with respect to the Java’s inheritance mechanism.

 R4: Links to express that a behavior concept requires another
behavior concept are mapped to EReferences

i Aadi2 AADL Meta-model (EMF) <+—— extends
[ AnnexSubclause g Element EMF/GenModel
_________ » AnnexSubclause
- 7 java class
g AadIRA
- EMF/GenModel
BehaviorAnnex BAE|. .
& o BAlemen: || BehaviorAnnex
java class
AADL-BA Meta-model (EMF)

AADL-BA meta-model dependencies
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behavior_annex ::=
[ variables { behavior_variable }+ ]
[ states { behavior_state }+ 1]
[ transitions { behavior_transition }+ ]

behavior_transition ::=
[ transition_identifier [ [ behavior_transition_priority 11: ]
source_state_identifier { , source_state_identifier }*
-[ behavior_condition ]-> destination_state_identifier
[ { behavior_actions } [ timeout behavior_time ] ] ;

behavior_condition ::= dispatch_condition | execute_condition
AADL-BA BNF |

# AadiBa
g BehaviorAnnex

BehaviorVariables BehaviorTransitions
BehaviorStates
T1.x -1.* =L.*

|5 BehaviorVariable |5 Behaviorstate [ BehaviorTransition

BehaviorCondition
0.1

& BehaviorCondition

—> 7

[ DispatchCondition [ ExecuteCondition

AADL-BA meta-model fragment
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i X510 AADL-BA Parser: BNF -> ANTLR Grammar

behavior_annex returns [BehaviorAnnex ba]
@init{ ba = AadIBaF.createBehaviorAnnex();
ba.setLocationReference(new LocationReference(this.getFilename(), input.get(0).getLine())) ;

}:
( VARIABLES ( bVars=behavior_variable { ba.getBehaviorVariables().add(bVars);} )+ )?

( STATES ( bStates=behavior_state { ba.getBehaviorStates().add(bStates); } )+ )?

( TRANSITIONS ( bTrans=behavior_transition {ba.getBehaviorTransitions().add(bTrans); } )+ )?

reportError(ex);
consumeUntil(input, SEMICOLON);
input.consume();

catch [RecognitionException ex] { \

behavior_annex ::=
[ variables { behavior_variable }+ 1]

} [ states { behavior_state }+ 1]
[ transitions { behavior_transition }+ ]
AADL-BA BNF mapped to ANTLR grammar rules [ AADL-BA BNF | AADL-BA Parser module

~
|
I

1
AADL-BA _
CANTLR grammar) -—>| ANTLR | __

\

[AADL-BA lexer )
javacode

AADL-BA parser
javacode

m EMF allows to generate the AADL-BA object
factory (OF) from the AADL-BA meta-model

\

m ANTLR is used to build lexer and parser: i
e AADL-BABNF -> ANTLR Grammar rules ( AADL-BA Metamodel (EMF) ) EMF/GenModel (
* OF methods injected in grammar rules classes
= specify how to build the AADL-BA abstract syntax tree builder factory |
(AST) with AADL-BA objects ~—~ compliant

———» produces
— uses

AADL-BA parser module: architecture
T nsioon
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X B0 AADL-BA plug-in integration in Osate2
/ SDK \

A | AADLBA UNPARSER
(AAXL2-BAtoAADL-BA)

m\ KAADL- BA FRONTEND V4

7 7
Editors
AADLY2 4( Parser \

AADLV2 AADLv2 UNPARSER

| AADLVZ | —» |AADLv2-BA
AAXL2 | > |Analyzers > .:;f‘a):ti —» |Translators (AAXL2toAADL) v
» | AAXL2-BA
> workflow

------- 4> compliant
——@— extension point

AADL-BA Metamodel (EMF) B aadlbabackend
2 ZA X A
! i i C
AADL-BA Parser ' K | —ae@
specifications | — 1™ | AADL-BA| —> | AAXL2-BA | —> /Analyzers —» El
D
S

_/

SDK

AAXL2 — L[ Parser | A
AAXL2 I

Av4
AADLv?2 | Instances
=~ AADL Metamodels (EMF)

1
1
1
!
|
Av4

nozmxAO>w

\Osatez FRONTEND
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m Support AADL-BA v0.94
(latest)

m Requirements
m OSATEZ2

m Java 1.6

m Available at:
m AADL-BA plug-in

http://aadl.telecom-paristech.fr

m Osate2
http://www.aadl.info
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7l AADL-BA plug-in: status

It BB |88 |3 dEE|20W |2 @ | |5 8 | unarseasi-aspec |Qr |63 4+ |
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ModalPingPong.aadl 83

On reception of message, if state-busy, treat the payload and if invalid then consume and ignore

nex behavior_specification {**

states
standby : initial complete final state;
busy : complete state;
validation : state;

transitions
busy -[ on dispatch]-> busy { result := "failure" };
standby -[ on dispatc ]-> busy { for(i : component_id in recipient_array)
{

the_ping_msg.t :
the_ping_msg.r H
set_muid!(the_ping_msg.s);
message_array[i] := the_ping_msg.s;
emit!(the_ping_msg)

} 1se - [Users/MacBookg
A Gl e e

"PING";

b
standby -[ on dispatch receive ]-> standby {receive?};
busy -[ on dispatch receive]-> validation {receive?(received_msg)};
validation -[ received_msg.t="PONG" and received_msg.s - message_array[received_msg.r] J-> standby {
validation -[ received_msg.t!="PONG" or received_msg.s !- message_array[received_msg.r]]-> busy;
busy -[on dispatch timeout 89 ms]-> standby { result := "failure" };

3
d Cping_t.impl;

bprogram set_muid
features

uid: out parameter sequence_number; -- should be unigue at system's scale
d set_muid;

T ——

=] Properties| €

1 error, 0 warnings, 0 others

¥ @ Errors (1 item)
Q Expecting: DISPATCH, found: dispatc at line 118 col 18

¥ 4 <ownedThr Thread Impler
v < Behavior Annex behavior_specification
» <4 Behavior State true
¥ <> Behavior Transition
<4 Identifier available
» 4 Dispatch Condition
<4 Identifier available
» < Behavior Action Block

Cpong_t.impl

<+ dDataSubc > Data Subc received_ping
<4 Realization
» 4 <ownedProcessType> Process Type ping_or_pong
>4 Process ! ping_or_pong.impl
b 4 <ownedSystemType> System Type global_sys
| > System 1tation global_sys.impl
» 4 <ownedProcessType> Process Type controller_process
[ Problems 2 . B Propertieq Q] Error Logw

0 items
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iﬁml Conclusion and future works

m Plug-in operational, support the full language and most of the naming
and legality rules

m Helped extending OSATE2 to support new annexes in an easy way
m Plug-in used to implement a new code generation strategy

e Check our paper at ISORC’11

e Help also as a validation of the meta-model for the AADL-BA itself

m OSATE2 + AADL-BA released as betas
e Full implementation to be released end of 2011
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